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した．三地域は柏駅に近く市街地が多い柏市戸張地区（観測地点 95 地点） ，農林地が多く
残存している柏市大井地区（観測地点数 103 地点） ，印西市小倉地区（80 地点）と土地被










図１  冷源の面積率，混在度による観測地点の分類 
 
図２  各グループの気温 
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Ⅰ．Background and Purpose of Research 
 Summertime air temperatures in forests and agricultural lands are lower than in residential lands. 
In addition, these forests and agricultural lands have a cooling effect on summertime air 
temperatures. Therefore, this cooling effect can be used to mitigate against thermal stress in 
summertime in urban fringe areas. Local governments are being encouraged to develop city plans 
that will conserve forests and agricultural lands and thereby reduce summertime air temperature in 
residential lands. In order to develop these city plans, it is necessary to first examine the spatial 
structure of forests and agricultural lands in urban fringe areas. To illustrate spatial structure, the 
relationship between the mass and distribution of forests and agricultural lands and summertime air 
temperature has to be elucidated. The relationship between the mass of forests and agricultural 
lands and summertime air temperature has been previously examined; however, the relationship 
between the distribution of forests and agricultural lands and summertime air temperature has not 
been adequately studied. This study uses the area-ratio of forests and agricultural lands as an index 
of mass, and the degree of land use mixture of forests and agricultural lands as an index of 
distribution. The purpose of this study is to elucidate the spatial structure of forests and agricultural 
lands to reduce summertime surrounding air temperature effectively in daytime. In order to 
accomplish this goal, this study first identifies forests and agricultural lands which have a cooling 
effect on surrounding summertime air temperatures (cool lands). Secondly, this study elucidates the 
relationship between area-ratio and degree of land use mixture of cool lands and summertime air 
temperature.  
 
Ⅱ．Study Site and Method of Study   
 The study site is the Shimousa Plateau of northern Chiba Prefecture. In this area, the Shimousa 
Plateau is dissected by a number of small valleys known as yatsu, and residential lands, forests, and 
agricultural lands are all found in and around these narrow valleys. This study observed air 
temperature in the afternoon of August 14, 2007 at three areas; 1) Kashiwa-tobari 2) Kashiwa-ohi 
and 3) Inzai-ogura. The method of this study consisted of three steps. First, this study elucidated the 
correlation between area-ratio and temperature in order to specify cool lands through regression 
analysis. Second, this study classified observation points into seven groups according to the 
area-ratio of cool lands and the degree of land use mixture of cool lands.  Then the mean air 
temperature of these seven groups was compared. Finally, this study examined where these seven 
groups are located within the study area.    
Fig.2 Air temperature of each group  Fig.1  groups classified by two indexes 
Ⅲ．Results and Discussion 
(1)  Results: classifying observation points and comparing mean air temperature by groups 
 Forests and paddies are specified as cool lands by regression analysis. Observation points are 
classified by the area-ratio of cool lands and the degree of land use mixture of cool lands (Fig.1). 
Group A, the lowest area ratio and the lowest degree of land use mixture of the seven groups, has 
the highest temperatures (Fig.2). For all groups with similar area-ratios, mean air temperatures are 
inversely correlated with the degree of land use mixture (Fig.2). 
 
(2)  Discussion: examining a relation between two indexes and air temperature   
 In a case of low area-ratios, there is a correlation between the area-ratio of cool lands and the 
degree of land use mixture of cool lands (Fig.1). Therefore the area-ratio of cool lands has much 
effect on air temperature in a case of low area-ratios. In a case of middle area-ratios, there is a 
correlation absence between two indexes (Fig.1). Therefore the degree of land use mixture of cool 
lands has an effect on air temperature independently in a case of middle area-ratios.   
  The results in a case of middle area-ratios indicate that as this edge between cool lands and other 
lands increases, cool air is more easily released into surrounding areas along the edges of cool 
lands.  
The location of middle area-ratios group is illustrated in the urban fringe areas. Group D is 
located on a plateau that is surrounded by forests of which line a valley slope. Groups E and F are 
located on a plateau of edge that is surrounded by forests on a valley slope and a valley floor that 













Within forests and agricultural lands in urban fringe areas, only forests and paddies were found 
to reduce summertime surrounding air temperature (cool lands). Mean air temperatures were 
reduced as the area-ratio of cool lands in each group increased. In addition, an increase in land 
mixture reduces the summertime surrounding air temperature of areas with a similar ratio of cool 
lands. In a case of middle area-ratios, the degree of land use mixture of cool lands has an effect on 
air temperature independently. The locations of middle area-ratio and high degree of land use 
mixture of cool lands is valley floors which contain paddy and are surrounded by forested slopes 
and plateaus that are surrounded by forested slopes. 